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(54) System and method for identifying the location of a wireless terminal 

(57) A system and method that identify the location 
of a wireless terminal (1 10). An illustrative embodiment 
of the present invention comprises a wireless communi- 
cation system (105) with a plurality of base stations 
(100). The system associates a location identification 
signal with each base station (100). such as an area 
code and an exchange of a telephone number in the 
geographic area (102) of the base station. When a call 
is connected through a base station (100), the system 
modifies the caller-ID signal for the wireless terminal 
(110) with the location identification signal of the base 
station (100). Thus, the system identifies the location of 
a wireless terminal (100). 
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Description 

Held of the invention 

This invention relates in general to the field of com- s 
munications and, more particularly, to a system and 
method for identifying the location of a wireless termi- 
nal. 

Some organizations provide services or information 
to a user based on the location of the user. For pur- 10 
poses of this specification, these organizations are 
referred to collectively as location based services" or 
"services." For example, one location based service 
provides current weather information to users over the 
telephone network. To provide the user with the appro- 15 
priate weather information, the service must know the 
location of the user. Typically, such services use the 
caller-ID service provided by the telephone network to 
determine the location of the user. For example, the 
area code and exchange of a telephone number can 20 
provide the service with the location of wireline tele- 
phone. Based on this location information, a service can 
give the user accurate information on, for example, the 
current weather, location of a restaurant or other loca- 
tion based service. 2s 

Typically, wireless terminals operate throughout a 
large geographic area. As with conventional wireline ter- 
minals, wireless terminals have telephone numbers. 
However, unlike wireline terminals, these telephone 
numbers do not indicate the geographic location of the 30 
user of the wireless terminal. Thus, a location based 
service cannot accurately provide services or informa- 
tion to a user of a wireless terminal based on the tele- 
phone number of the wireless terminal. 

The telecommunications industry, in collaboration 35 
with various government agencies, has begun to 
develop elaborate systems that identify the location of 
wireless terminals to assist emergency personnel in 
responding to traffic accidents. Such systems use, for 
example, global positioning system (GPS) receivers in 40 
combination with wireless terminals to provide officials 
with the location of an accident The GPS receiver pro- 
vides both latitude and longitude data that is accurate, 
in some locations, to within a few meters. Unfortunately, 
the cost of GPS receivers may prove prohibitive to com- as 
mercial realization of these systems for consumer use. 
Additionally, many services do not require the precision 
provided by a GPS receiver. 

Summary of the Invention so 

Embodiments of the present invention can identify 
the proximate location of a wireless terminal without the 
costs and disadvantages associated with previously 
developed systems and methods. Specifically, an iilus- ss 
trative embodiment of the present invention comprises a 
wireless communication system with a plurality of base 
stations. The system associates a location identification 
signal with each base station. For example, the location 
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identification signal may comprise a six digit number 
representing the area code and exchange for the geo- 
graphic location of the base station. When a call is con- 
nected through a base station, the system modifies the 
caller-ID signal for the wireless terminal with the loca- 
tion identification signal of the base station. The system 
may substitute the location identification signal for the 
caller-ID signal. Alternatively, the system may append 
the location identification signal to the caller-ID signal. 
Thus, the system identifies the proximate location of 
wireless terminal. 

Brief Descri ption of the Drawing 

For a more complete understanding of the present 
invention and the advantages thereof, reference is now 
made to the following description taken in conjunction 
with the accompanying drawings in which like reference 
numbers indicate like features and wherein: 

FIG. 1 depicts a block diagram of an illustrative 
embodiment of a communications system con- 
structed according to the teachings of the present 
invention; 

FIG. 2 depicts a block diagram of an embodiment of 
a wireless switching center for use in the system of 
FIG. 1; and 

FIG. 3 depicts a flowchart illustrating an illustrative 
embodiment of a method for identifying the location 
of a wireless terminal in a wireless communications 
system. 

Detailed Description 

FIG. 1 depicts a block diagram of an illustrative 
embodiment of the present invention. In this embodi- 
ment, base stations 100 1t 100 2 , and 100 3 are disposed 
throughout a geographic area that is partitioned into a 
number of spatially distinct regions 102 1( 102 2 . and 
102 3 called "cells." As depicted in FIG. 1 each cell 102 n 
is represented by a hexagon; in practice, however, each 
cell 102 n usually has an irregular shape that depends 
on the topography of the terrain and other factors. Base 
stations 1 00 n are coupled to a wireless switching center 
("WSC") 104. Base stations 100 n and WSC 104 form a 
wireless communication system 105 that can generate 
a signal that identifies the "proximate location" of wire- 
less terminal 1 10 that is precise to within, for example, 
the size of an average cell 102 n . WSC 104 and location 
based service 108 are coupled to public switched tele- 
phone network ("PSTN") 106. Location based service 
108 uses the signal transmitted from PSTN 106, e.g., 
the caller-identification ("caller-ID") signal, to provide a 
service to wireless terminal 110. For example, location 
based service provider 108 may provide weather infor- 
mation to callers based on the location of the caller. 

In operation, wireless communication system 105 
can identify the proximate location of wireless terminal 
1 10 to location based service 108 even though wireless 



2 



EP 0 783 235 A2 



terminal 110 is not fixed in a specific location. Wireless 
terminal 110 initiates a call to location based service 
108 from, for example, cell 102 2 . Base station 100 2 con- 
nects the call to location based service 108 through 
WSC 1 04 and PSTN 1 06. Wireless communication sys- s 
tern 105 modifies the caller-ID signal for wireless termi- 
nal 1 10 with a signal that identifies the location of base 
station 100 2 . For example, system 105 can replace at 
least a portion of the caller-ID signal with a three digit 
area code and a three digit exchange number corre- w 
sponding to the location of base station 100 2 . Alterna- 
tively, system 105 can append a signal to the caller-ID 
signal that identifies the location of base station 100 2 . 

FIG. 2 depicts a block diagram of an embodiment of 
wireless switching center ("WSC") 104a for use in sys- 15 
tern 105 of FIG. 1. WSC 104a comprises switch 202 that 
routes or couples calls between base stations 100 n and 
PSTN 106. Call processor 200 controls switch 202. 
Location circuit 204 is coupled to call processor 200. 

In operation. WSC 104a modifies the caller-ID sig- 20 
nal for wireless terminal 1 10. Base station 100 n signals 
WSC 104a to connect a call to PSTN 106. Call proces- 
sor 200 directs switch 202 to connect base station 100 n 
to PSTN 106. Location circuit 204 determines whether 
wireless terminal 1 1 0 placed the call to a location based 
service 108. When the call is placed to a location based 
service 108, location circuit 204 modifies the caller-ID 
signal with a location identification signal that reflects 
the location of base station 100 n . 

FIG. 3 depicts a flow chart of an illustrative embod- 
iment of the present invention. The method begins at 
block 300. At block 302, a wireless terminal initiates a 
call by sending a telephone number. A wireless commu- 
nications system receives the number and. at block 304, 
decides whether the number is for a location based 
service. For example, the system can search a data- 
base for the number. When the answer is no. the 
method proceeds to block 306 and continues the call 
without modifying the caller- ID signal for the wireless 
terminal. When, however, the answer is yes, the method 40 
proceeds to block 308. At block 308, the method modi- 
fies the caller-ID signal. For example, the method can 
substitute a location identification signal for the base 
station processing the call in place of some or all of the 
caller-ID signal. Alternatively the method can append a 45 
location identification signal on to the caller-ID signal. At 
block 310. the method continues the call to a location 
based service using the modified caller-ID. At block 312, 
the method bills the user of the wireless terminal for the 
call. so 

Although embodiments of the present invention 
have been described in detail, it is understood that vari- 
ous changes, alterations and substitutions can be made 
hereto without departing from the spirit and scope of the 
present invention as defined by the appended claims. 55 
For example, the caller- ID signal can be modified in the 
base station rather than in the WSC. Furthermore, the 
system could use a coded signal other than an area 
code and an exchange, such latitude and longitude, to 
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represent the location of the base station. Use of such a 
coded signal would remove the need for the location 
based services to update their services when new area 
codes and exchanges are introduced by the telephone 
companies. A further modification would be that the 
system may identify just the WSC that the call is associ- 
ated with, rather than the base station. 

Claims 

1 . A wireless communication system (1 05), CHARAC- 
TERIZED BY: 

a wireless switching center (104) coupled to a 
public switched telephone network (106), 
a plurality of base stations (100) communica- 
tively coupled to said wireless switching center 
(104). and 

a location circuit (204) that modifies the caller- 
identification signal for a call from a wireless 
terminal (110) with a signal that identified the 
location of one of said base stations (1 00) such 
that the modified caller-identification signal 
identifies the proximate location of the wireless 
terminal (110). 

2- The system of claim 1 , CHARACTERIZED IN THAT 
said location circuit (204) is disposed in said base 
station (100). 

3. The system of claim 1 . CHARACTERIZED IN THAT 
said location circuit (204) is disposed in said wire- 
less switching center (104). 

4. The system of claim 1 , CHARACTERIZED IN THAT 
said location circuit (204) comprises a circuit that 
replaces at least a portion of the caller-identification 
signal with a three digit area code and a three digit 
exchange number corresponding to the location of 
the base station (100). 

5. The system of claim 1 , CHARACTERIZED IN THAT 
said location circuit (204) comprises a circuit that 
appends a location signal to said caller-identifica- 
tion signal. 

6. A method for identifying the location of a wireless 
terminal (110). the method CHARACTERIZED BY: 

receiving a dialed telephone number from a 
wireless terminal (110) at a base station (100), 
modifying the caller-identification signal for a 
call from a wireless terminal (1 1 0) with a signal 
that identifies the geographic location of the 
base station (100) such that the modified 
caller-identification signal identifies the proxi- 
mate location of the wireless terminal (110); 
continuing the call with the modified caller- 
identification signal. 
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7. The method of claim 6 P CHARACTERIZED IN 
THAT said step of modifying the caller-identification 
signal comprises the step of appending a location 
signal to the caller-identification signal. 

5 

8. The method of claim 6, CHARACTERIZED IN 
THAT said step of modifying the caller-identification 
signal comprises the step of replacing the caller- 
identification signal with a location identification sig- 
nal, w 

9. The method of claim 6, CHARACTERIZED IN 
THAT said step of modifying the caller-identification 
signal comprises the step of replacing at least a 
portion of the caller-identification signal with a three is 
digit area code and a three digit exchange corre- 
sponding to the location of the base station (1 00). 



20 



25 



30 



35 



40 



45 



50 



4 



EP 0 783 235 A2 



FIG. 1 




FIG. 2 



FIG. 3 

30 ^surD 



FROM 
BASE °~ 
STATION 100 



CALL 




LOCATION 


PROCESSOR 




CIRCUIT 



SWITCH 



TO 
-oPSTN 

106 



302 



RECEIVE DIALED 
TELEPHONE NUMBER 




CONTINUE 
CALL 



MODIFY 



CONTINUE CALL 



310 



312 



BILL TO 
TELEPHONE NUMBER 



5 



Blank (uspto) 



